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m 1 (DP^^^~~/i-mMO S K 7 >' v?;^ i: ^-^ifH 1 W 

h i^mm^tlfziB 4 (7>N ^-y ^vl-MMO S K 7 > v= 

9>'v?;^^i:HfJlE»l-S.t>*IS2(73P^-V-^vi-J1^MOS h 
'7>''J:^i$'(D^in^in<Dy-~:p^ ' K W >'<75gafi;feTS] 20 

1. ^2roP'?3:/l.^:aJffig$n-r*5?), 

BfilEl|l(75P^>3:/lx^^(;iBfi|5® 1. ^3(7>N^-^^Vl- 30 
m^OS h9>'iyy<^:$'*mf$.^tl. tutfi^ 2 CO P <?3iyu 
«^{CM|5^2. ||4CON=9^^^V1^MOS h^Vv';^ 

h i: icfflv > e>tv-5M 2 t^^^Sa^H -> jj => v-ga^ji 1 1'^^ 

{ciBB^n. 40 

tufE^4C0N5^-V^Vl^MOS h^Vv'X^COy— htc 

Nf"-V^vU^MO S h 7 v'^ H BUsE^ 2 C7? 

P9^-Y^-vi^MOS h^^'i^^^^roy— ^^:{cffl^^^,t^ 
IfS*lS4l ffrtEMl. B3S?J<B4(DN9^^^^ 50 
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yi^^MOS l-7>'v^:^:?i:HtIlE^lS.t)^^2(7>P5'-v;t^ 

mifeii 1 co^^B^B y 3 ^-ga^s t mzm 4 (o#j$b^b 
y ^vgBiSJitfiflirtEy- m:*fip|{c«ioT-ittl§i±{c 

if§*ii 6 ] mmm 1 coN=5^-y ^vi^mo s h 9 vv'^ 

BfrlE^ 1 » P <p3L^i^i$,ff^(7)m—o:)t&m.mi^Mfi^^Jn. 

BfllE|g2C0N^-Y^vPfl?MOS h^^-iyy^^ hmt^M4 
CDN^-y^tvl^MO S h^Vv?;^^^}!. BMlEm2WP 

m^m7] HfflE^l. ^3<DN^^;^/I^MOS h9 

^h. iilfE^2. ^4(7>N^-V^vHf^MOS 

{^gfiB $ tbT V > -5 r i: h "T •Slt*:^ l TJfM 6 lE^ 
IIS*II8] HiJtE^l^ ^2cot--y h^i:, huIS^ 1 . 

tfiiey— vm^hm^^ \.%2 (D-N^^^-/\^mo s h 

^roy-h{^fflv>^>ti.5Mi<7?#iSB^Bi^y =i>'ga^ 
jwgae^tv. 

HlIte^4cDN^-y^^yl-ff^MOS h^^-v^x^cTj^— ^{- 
fflv^^>t^.-5^3^7?#MB^B•>y =>>gall:^ ftt)i5^2co 
N^-V^vl^MOS h7>'>^^^<^y— hirBfJ32^2(0 

^ ^ 4 cd^ssbI -> y =^ >-gE,^ t r^mn^mm ^ n. 
Bfjiey- mii'-w, 1. W.2 <D^wMmm\^'7^m lt?i?^ 

y 3 >'ga^g t li'^m i^xnm $ nT:fc . ^^jsga^s 

i^V:?^ hSr:frbT. WIE^l, IS2C0^Jgga^{c 



- 2 - 



3 

Bn^tt; LB#{c{i, HfJteBl> :^2(75'7— K,^;a53*3i:L-C 
TBulElg 1.^2 (73-fe>';^TX7';6>^>^tL^Ptw7?-feyi';6> 

till (DP^-y^Vl^MOS h^i^v^^^t ^-^tffgl 

B2(7?N^-^^^yuff^MOS h ^V"::^^^ ilS 2 (DP^-y 
^vl^MO S h 7 t Sr-^^, SuISM 1 (O-^ 

WK^ 1 ^t/IS 2 (DN^^^-zi^mo S h 7 vi^;^ ^ t 
msdMl. »2, ^3StFM4(DP^-V^/l^MOS h 

BUfB^ 1 S.O^^ 2 C0N5^ ^r^-^yl^MO S h 7 >- v';^ ^ 
fl^^^tbfcP'i'aiyl^j^irgillE^l. M3StJ^^ 

3^/1^1^ t t ¥ff }-/^ ^ J: 5 J-^^ ^ tbT V ^ S 

[000 1] 

#{CCMOS^S;;fe<7?SRAM (static random acce 
ss memory ) ±/l'(r>U^T^ N}C||gi-'5"b(75"CS>So 
[0 0 0 2] 

6{C^$tl.7t ItK— h^^y-iryw (SRAM-fe 
[0 0 0 3] pg^-v^^yi^^Mos h^>'>';^^'P 

LfcUll 7{::io(t-5'l'>'^<"i5' I N 2;a5;f||;^^tL. P5^ 
•f^Vl'JI^MOS h^Vv'^^^P 2jSiTJ«N^-t.tvl^MO 
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S K7>'i^:^i5'N2T'-YV>'<— I N 1 ;dStllfi!c$^XTV^ 
So rroi^fc, -rvz-^— I NiRy^i N2(i, Attj 

I N 1 (DiHtl^'^RU-f ^ I N 2 cr)A;'3SIS^-li. 

B Hzm^^tl. V^^— 1 N 1 (DT^ti^'rRrj'i .y 
^^-^ I N2(7?|±l;^C^{S, h^^'XT'Ty- h 
v^;^ N 4 LT fc" VU/ B L tlT*5 ^3 , 

$p>{c h7>'v?;^^'N3SU5N4(^y— Hfir?— k^w 

10 LtC^M^tuTV^S, 

[0004] ~coj;5;^c6 h^:^v?x^7<^ii-ir/Ki, 
1 1 1 (C7f;$nfcJ; 5 T'jru-i'T hT' 

ttfc 1 Ji a (O^m^m l Sr^t? Ttfe^r^ H 1 1 fi 
$ hiC^(D±mimf^ ^i^it 2 3 Ji S 
2, 3$r-g-tf_htffiSr^LTl/^So HI 1 0 S-t/H 1 1 T-ffl 
V>P>tLTV^5=>>'^i5' h-^iy^-TJlN— /KD|5-f-t±lll 1 2 
20 (a) (C, 01 OT'fflV^PjtV^ttti®, 0*g^H->U='>' 

a^. :^jsga^ 1 (oiE-^iiia 1 2 (b) {c. 01 i-vm 

v^P>ttS^JSifl»®2, 3 (OBE-^ttHI 1 2 (c) ICTT^^ 

[0005] 01 1 {-iT^^tVTty— Kl^WLtcqz^TfC, 

01 0{;i^*ti7tP^^;tvi^MOS h7Vv?;=<.i$'P 1 

mn^B L 1 1 r COmM-f^B L 1 1 

!^cMa - A(D±aJtt, h 7 V v';^ p 1 <oy— h icmk 
30 $n.:fc#S*B^ v-y 3 i^^Mm P l 1 1 ^ , h 7 >^ v';^ ^ 
p 2 (^y- V\z.mm^titi^M'~y^J ^ ^iS^S P L 1 

[0 0 0 61 ^hK^ ^A-ACOTSBii. h^Vv?;?^:?' 
NlSt/N3^^f;5g-r5t£t4gDR 1 1 h^^'v^:^ 
^N2&tJN4Sr1t^i-Stt»SDRl 2i:;a5. y— K 

igw L {^ii:55-r 6 y Wf '^>?i-^}cgas $ ti-Tv > So 

[0 0 0 7] 01 Oz5^feB^e3:S^/i J; 'cowr^^ 
h Ti±. ^ife^G N D i: y — K^W L i ;d5^Jgga^^ 3 
ic J; <9ff^jS^^^. K ;/ h,^B LRU^/B l.±-4sMSmm 
40 2 t??i^^$tlTl/>-5 r t ^m^X. m(D'^XH^m^Bi^ 

V a via^sp L 11. p L 1 2 t^m^m i -ctn/jg 
^ti-Tv^So ^i§B^BV/y ^vsa^^PL 1 1, p 

mm-?><^x\ ^m^mm3iimm±(t^mx$)^. ^ 

1 OSO^Sl IJC:^^^^^^^-^^? hfi. #)i$H^->y => 
^-ga^gPLll. P L 1 2:RtJ^JRBa^lStJJ2-C 
50 «^i-S^<tt^^T-feSo 
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[0 0 0 81 :i(D^yfj:m^(OU^T'^hi-X^ T'n-fex 
(a 1) ^SK^CDgi5c:dSlg?iV^L.2M*T-T-fe 

1 i(DMPgf!r$>^='>'^:j'. /ut, ^jsaa^s i lo 

i: &SBHa® 2 t coPb1coB3 PSPT'fc-Sm 1 ^/w— /I- 
(a 4) P^^^VPff^MOS h^^-v^^^^iN^^^^/U 

[000 9] ti.±6D J; 5 ''£*f^t^^}l§/ti--£i>^^s$5^fc 
[0 0 10] U;S>U ja^fio:7'n-fe;5<.K$|f(^ji#(cj; 

[00 11] ^-f. ^t^mmmmi (cmp) 

(bl) ^SSSi^S^SS. 4g*-eitJbP^iirTt.. ^ 
(b2) ^JRg2^»a/J^i^it'ISt)^*/J-PfllWwl9:ffS2i 

(c2) tK— i^^VxaV^i? he^#f^S2gA^tl-s aVi^' 

[0 0 12] $e>(-. LOCOS 
&;6>P> h (ST I) {cit^LfcrfcfCct 

[0 0 1 3] rcoJ:57^c:?'a-lr;=!.a$lfroit^;SSfc^i:, 50 
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01 ORxfmi H^^^titiXbf£i^'<T<p h\-i. MM 

y =3Via^gMPL 1 i&t>'PL 1 2tt. ^^xmx^ 

mm'^±^^\ *fc. N=5^^^vL^MOS h^^-v?;^;? 
N 1 iN=9^-y^yi^MOS H7>'v?;^^N3 t:i^:t@5{c 

[0014] 121 1 0S.O^l 1 {C:^$tt/cU"<T^' 
efelSbfctro^r. Bl 1 3RVm 1 4}C75t-o S:*:^'^; h 
^ Vv?;^^'N 1~N4. P 1 ~ P 2 cogaa, ^^tJ^^M^ 

wji^wi. mi o^t/mi i(Dt(Dtmmxi>^. mm 
01 os.t;^i li^^^tifcu-^T^ hX'ii^m 
mm LTV >fc#^B^ v- y 3 i^ji p L 1 1 so^p l i 2 

^JRBa,^S2i;i#xr«^LTi/^'5,^J'fc'9. r(D 
^SM^V^f-^- h||BL:Ra«/BLi:^fliL^GNDt^ 
ifeJRSE^3{cJ;i9«j*L-CV>S<, rcDigi SStJ^ISl 
4K7f:^tlfcUy(T'^ hi^Xtllt. [Hi OS.U® 1 2{C 

[0 0 15] L;6^U 0 1 3 1 4 » U-Y T ii' h }c 

is\^^Xh. h^Vv';^^Nl i:N3, I-7Vv?;^^N2 

[0016] 

[|g?^:as<S*b<t5<!:-r-5^] -hMwJ;5(-. 
[0017] ;*:^l^tt_h|E*W{cM^T/<e$tl.fcfccD 

[0 0 18] 

{±, :^1 C0N^-)r•t-/^fl^MOS h^>i^;^;5? l cop 
^■V^./H#MOS h ^■^'i?^^?^: ?r^tf^lC0-Y 
^'i:^ :^2»Ng^-ir^-/'i-f^MOS h ^C^i/^^^' i:M2 OO 
P^^^/l^MOS h^^'v^^^J'tSr-^-^. bWE^KT) 

!7- K^t;iy— h^s^^^t^/c|g3(7>N5^-Y^vl^MO 
y-x;6^^i0^$n. ^2 roe--;/ h,«(c KW^^^^^^$ 

Hfjisy-hm{cy-t-;5^^iec^nfc»4»N^^^^ 

3STJ^^4<7)N^-r^vi^MOS hy^-i^^^ tmBm 
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^tt/c p !> j^yi^JsSi Mien 1 RU^M 2 cOP^^^^Vufl^ 
MOS h7>'v?;^^^J?i?J^)c$^x/cNj'Ji/l^*Si<0^# 

(0 0 191 rrT% msdP'>=^/i^m-t. mi.w,2 

MO s h 7 >' v^;^ $ ijxfc N i^Jge(7Di5Eifflij 
mrte^i wpii'ai/i^jgciCBuiem, nacoNf^-^^^u 

[0 0 2 01 *fc. HUieMSroN^-y^Vl^MOS 
V v?;^ ^ coy- Mcffl V ^ e>n5^ 1 v- y =^ ^-ffi 

— hiSiife^2COP^-t'^vUff^MOS h^^'v'^^^^'COy 

lay- K^Srflij?g^s^jRBa^ t =i v^? ^ h 
^ ttr V >T t> J: V \ 

[00 2 11 Wmmi. |g3SU^M4(^N 

^•Y^-vuff^os h7>'>^;^^i:siitems.t/B2cop 

[00 2 21 fo-5v^{i. sfiteii2o#lSB^HV'y av-sais 
s <b msM 3 cD#^$B^ y =1 ^-ga^ h 

w^M^B -> y 3 ^-san® b mdB 4 w^i^Sb^b y =- vga 

[0 0 2 31 BiIIEm CON5^-^-tvl-ff^MOS h^^-v^;^ 
^ tHfrlEll3C0N^-^Ji'vPff^MOS hyl^i^:^^ 

mmm 1 wp '>3^/i^«rt(7>isi— oitsmsjcff^j^ic^ti., 

fifFffin 2 CCN^-y^Vl^^MO S h 7 ^-v?;^ ^ tSfffElg 4 

!> » 1^— (7?te^8 $ ttT u ^ T t <t V \ 

[0 0 2 41 StriEBl. B3tDN^-V^vUffmO 

S h7Vv?;^^'STJHufEm(OP^^;tvl^MOS h7 

BfJt£n2. n4roN^-v^vl-ff^MOS 
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[00 2 51 mrnmi. m2<D\f-y h^t. ftfrlE^l. 

-h^mtmmmi. m2 0N^^^^yi^Mos kv>v^ 

[00261 WiSdM 3 ON^-^^vl^MO S h 7 V-v?:^ 

10 ^'ro<^-h{^fflv>e>ti<5^i(o#^^->'y =3>«^ 

hiHtifa^i(7>P5^-V'.tvi^Mos h7>'v?;^^ooy— 
h i (cfflv > fcnsis 2 (^#^^ -> y =1 ^-sai^ 1 555ipff 

{dSaffi^^X. |frlElS4caN^-^^vHi?MOS h-7Vv?:^ 

^<73y-h{'fflv>ibti.^n3<?>^lSB^v'y ::3>'gai^s 

t. HiJie||2<7?N^-t-^vHi?MOS h7 Vv?;^^coy— 
^ i:Bfrl5n2»P^-Y-^vl^MOS h7>v?>^i5'(?3y— 

htizm^^hti^m4 (o^m^B y ^-sa^s t t-mf 

{cSaB^^. milSy- i . » 2 co^JSSai^St- 

20 LTJl?^ ^ tl. HUteB 1 (^^Sb^b V- y 3 '^^Mm t 

mmm 3 (D#5.M^ y 3 vga,^* i fi^j^m ltj^^ s tx, 

-c*5«9. ^«gaisst =■>'^'^^' h^^Lf. Miami X 
m 2 co^jRga,^s('-?:t^mm«6<]{c^fig$tu5 i 5 

[002 71 HulESI 1 , m2<Dif'y hmiai^tl^tiM 

xLl^X^l. m2(D-^iy7^Tl^-ytmWi^tlXii'0. » 
#iA^B*{C(±. P)—- feyK^COMIEm 1 . 112(^^7— m 

30 2(7>e-?/ h^^rfTLrBWeMl s n2C0-tr>';^T>'7°/5^ 

[00 281 ±'BWMX'm ^TtihiS 1 , M 2 w^r 

— ^ till . n2(Dfcr2/ hi^t WWCO h^^'i^P^.iJ'J^N 
^•Y^vl-fl^MOS h7>'v?^:?^fflV^-CV^^;SS. P^-T 

[0 0 2 91 

-rr-^h^. miRnm2i'7jk-r^ misc. 

B^B v- y ^-M, 1 ^^t^Tm^TT^ 121 2 {C 

^ (7?±B{c?^;^g $ ttfc^J^ga^S 2 Rt5 3 ^^ts±m^ 
^"To 0 3 (a) cO#a=5-^(i. miJ^XMi2l'i3\,^X 

2 L. HI 3 ( b ) (7?se^i±t£Sig. #)($B^B -> y => 
fli. ^m&mmi. 03 (c) coiE-^{i4feMgai^s2. 

50 [0 0 3 01 iai»j;5{-> 'f'*f-P^^^->"^MOS 
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MOS V'7>"y:^^n2lkXl^4-i)mf^^Mz.P'!?:^ji' 

[0 0 3 1 1 17- VmNUzm^^in,i>V- K^V 

C/X N 3 (T^y— h t h^>-:^;=^^'N4C9'/— hi:i±. 

tf-(T^itL.X^fi^f\.%\\\z.i^^t).X\,^^. 0 2(c:* 10 
ti.fc^Jgii«S 3 t-^h p iJ-^/u^J^rtcDtemS^-c-a;^ 20 

10 0 3 21 01 O^t/0 1 1 . Xfiia 1 3St>ia 1 4 

j;^i-^S*Sirro^#^B L 1 1 . B L 1 2:d\ If H,^B 
LS.tJ5/BLtii:3e-r^)<t5{-*oTV^f::o r^Xf^^f 

^^i: P ^:^^VW$.<Dm.WmB L l\ B L 2 h 

^P 1 irNf^-V^-yl^^MOS h7^v=;=^^N 1 

ZicoS^JI:. h^>'v=;^^N l^t/N3:dSff$j?fe^ix 
7t P l> j:yi^J^i^(7?NSt£tS:SN D 1 1 . h 7 v--:^^ 
N2S.U=N4;aSf^;,g$tufcNStemSND2 fc^. ^"9 
Ifttf S r ,ir*S< hUB LSt//B Lld^ffficilJS^^ 

tt'>X'ti>o 

[00 331 ^ e>«C. ;*:^(7)?l^]ffiT-{i. h V Vv?;^ ^' 40 
Pit h'y'^i^^^fN 1 :*^ib/^!c'5— :fe"co-r>'^<— ^SO^ 

P2t hy>'iy:^'?N2 7!3^hl$.Hi^(0^^^^<—-$'Rl^ 
h^:y:^-7r^—hh'7>-:^:^i''N4tiiK SRAMir 

35^M-r^@a^iciov>-c, h^^-v^x^pi, P2. 
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[00341 ^fc. hvVv'^^tJ'NlSt/PlO^JtB^B 
v^y ^Vgffi^^PL 1 i h7>v';^^'N4CD#*tfBV'y 
=> VgS^g P L 2 t ^ !7— K,^W L {C^frJ-— E^if- 

gee L, h ^ :^ v?;^ N 3 STj? p 2 cd#^*b1! -> y 

^VBB^JiPL 2i K7Vv'^^'N2CD#S$B^B->'y =J> 

ga^p L 4 i^i7- Kj^L \z.^n\^-mM±.kzfm 

P L 1 ~ P L 4 ir^JSga^ 2 SD^ 3 t {±WT-fo "9 , 

tefifeilND ist/ND 2{ir;}x{-B:5s-rs<fc p{cga@$ 

[0 0 3 51 h^^X^ r<73WT!> h-ef±llll i^j]^^ 

\^'7^fmm^2mmmE-r^<, 

tli<5f^l^^(^*T-i«|/J--r5 :Ltt^X^^fz.)b. -fe/l^ 

n.tsm 1 ost/1 1 {^75^^n.fct^*coJ^-^<fc •? t>**)3 5 

[0036] *fc. ^ 1 co|^Jfe(^)?l^^fc:<t;tv«. -feyi'S 

Wg^. in-^t"-y h,^B LSt5/BL(73fi$(^>ttLTtB 

n^ngas^n. t> h/«BLSu5/BLiciiE^$^ti.'5 

[0 0 3 7] ■1r/L^;tl:^5y^f6]J; fj;|f*i-6<]{-x 

<^^s^*<^ W T i> h <£ tJ^d^-r-So 1 y — K 

[0 0 3 81 *fc. ^SI C-e(i^^y-fe/l-±(C4SB 

BL:3&[S](7?gfl^y y-;^^#<#fbtx-ai:u^p^;i:'b^ 
•t^. fiP*>. 7<*y-fe/p±{c:^^;^5'i'v;i5*S*^. t' 

-yh,^BL. /BLi:/<;^9-i'>'ir^5±Tic:ipff LT* 

:<i^^a*§-^y-f Xt/^o-Ctr-> h^BL. /BLJcSft 

BL. /B LWK±^{i-rbTt-2/ h,1gB L. /BLtC 
ipfflc^^x ^-Y v^¥fT}-gag-t-'5 r xr (75 J; 7 ^<e^ 
m\'^^m±'t^Ztt^X^^o ^fz. t-j/h^BL. / 
B L :65^JSBB«lS 2 T-«^ ^ nx)3 f? , ^ ^ y -feyi-i tr 
*S^«ffiJ^4T-^PlJzSc^;h.fc^<;^7-r ^-irWrBlt^. ^ 
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[0 0 3 91 ■^wm'm 2 (Dmm(Dw^m\^^^^^^ 
h*). ffli/^e.tiTv^^iE-f-^iae (a) ~ (c) \z.7F^ 
[0040] :^mM(Dmmi-i. ±te^ i (Dm^mmt 

N D i: mMMVdd ^ e~ B L SU=/ B L Ic^n 

[004 11 ^3!gi^Vddi:^lffi^GND35Sy— Ki^WL 
S.U^ilfei^GND{^^)ic^^iitPo rtvtC^^L. ^mmmi 20 

^iwj:5f-x «?!i^Vddi:^tifc^GND^f*s' M^BL 

* lA^^fcrnaTv^ vddstj^ife^G N D mM 
[0 0 4 2] :imm<D^3<Dmm<7mm^^^^ 

S ST-fflf^^ttfc 2;*:(^!7— KiSlWL 1 . 2 

4 (D'Z— h h i)-^fv^'tim^£?} V — VmSN L 1 . 2 \z.m 

1, 2Sr2*t9;{t7tr:i{;ii«9. i oc^-fe/n^T-JfiSc L 

Th9>'v?;^^'N3tN4i ^Um-ti> r i /J^'BTtgfCJ'i 
•9. F/WxtB L. /B LJc^Tfe^-feyu-^i^feco 

BLifs/ h^/BLi:};il-o-f-C)-fe>';^rv7°S:g?^ 40 
-r-SriT', ^yiy^)Vzr.:yY(rM7i-'iA\^xn.^^t^2i'^ 

17— K^WL 2 tX-l^—- fe/U&iiU^L 

T. :$:^5£(7?Jl^^T-ttii^(;5 1 tK— h y ^ y ir coir 

[0 0 4 31 _ha!Lfc*i!ig(DJI?®{l, VN-f tlfc-^-Cfo 

-P3mm,2,<r>%m.<mm\^i~i>^md}^m.x\%. v^-r 50 
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^x-b® 1 6SlO«1 7(c:fl5:$tufcJ;5{c. h7>'y^7'r</ 

3j&t/N4T'«fig^nTV>S„ LA-L. 02 lSt/ia2 

^vL^MO S K 7 V v^;=^ P 3 S.t>'P 4 T'flli5)c 1 o 
c??SRAM-feyl'§r4o(DPf"-V^Vl^MOS h^^v?^ 
^ P 1 ~P 4 i 2oC)N^-r^vl^MO S 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



CLA[MS 

[Claim(s)] 

[Claim 1] It has the following. Orientation of each source drain of the said 1st. 2nd, 3rd, and 4th N channel form MOS transistor, 
said 1st, and 2nd P channel form MOS transistors P in which the said 1st, 2nd, 3rd, and 4th N channel form MOS transistors were 
formed — a well — N In which the field, said 1st, and 2nd P channel form MOS transistors were formed — a well — a 
semiconductor memory characterized by being set up so that it may become a borderline with a field, and parallel. The 1 st inverter 
containing the 1st N channel mold MOS transistor and the 1st P channel mold MOS transistor The 2nd inverter by which an input 
terminal was connected to an output terminal of said 1st inverter, and an output terminal was connected to an input terminal of 
said 1st inverter including the 2nd N channel mold MOS transistor and the 2nd P channel mold MOS transistor The 3rd N channel 
mold MOS transistor by which the source was connected to an output terminal of said 1st inverter, a drain was connected to the 
1st bit line, and the gate was connected to a word line The 4th N channel mold MOS transistor by which the source was 
connected to an output terminal of said 2nd inverter, a drain was connected to the 2nd bit line, and the gate was connected to 
said word line 

[Claim 2] said P — a well — a field — the 1st and 2nd well — N which consists of a field and by which the said 1st and 2nd P 
channel form MOS transistor has been arranged — a well — on both sides of a field The said 1st and 3rd N channel form MOS 
transistor is formed in a field, this 1st and 2nd P — a well — a field arranges — having — *♦** — said 1st P — a well — A 
semiconductor memory according to claim 1 characterized by said 2nd thing [ that the said 2nd and 4th N channel form MOS 
transistor is formed in a field P well ]. 

[Claim 3] The 1st polycrystalline silicon wiring layer used for the gate of said 3rd N channel form MOS transistor, The 2nd 
polycrystalline silicon wiring layer used for the gate of said 1st N channel form MOS transistor and the gate of said 1st P channel 
form MOS transistor is arranged at parallel. The 3rd polycrystalline silicon wiring layer used for the gate of said 4th N channel form 
MOS transistor. The 4th polycrystalline silicon wiring layer used for the gate of said 2nd N channel form MOS transistor and the 
gate of said 2nd P channel form MOS transistor is arranged at parallel. Said 1 st polycrystalline silicon wiring layer and said 3rd 
polycrystalline silicon wiring layer are a semiconductor memory according to claim 3 characterized by connecting electrically 
through a metal wiring layer and contact which are separated and formed and constitute said word line. 

[Claim 4] A semiconductor memory according to claim 1 to 3 characterized by setting up orientation of each source drain of the 
said 1st, 2nd, 3rd, and 4th N channel form MOS transistor, said 1st, and 2nd P channel form MOS transistors so that it may 
become in parallel with said bit line. 

[Claim 5] Said 2nd polycrystalline silicon wiring layer arid said 3rd polycrystalline silicon wiring layer are a semiconductor memory 
according to claim 3 which is arranged so that It may stand in a line on a straight line along said direction of a word line, and is 
characterized by being arranged so that said 1st polycrystalline silicon wiring layer and said 4th polycrystalline silicon wiring layer 
may be located in a line on a straight line along said direction of a word line. 

[Claim 6] Said 1st N channel form MOS transistor and said 3rd N channel form MOS transistor are said 1st semiconductor memory 
according to claim 3 to 5 with which it is formed in the same diffusion layer in a field P well, and said 2nd N channel form MOS 
transistor and said 4th N channel form MOS transistor are characterized by said 2nd thing [ being formed in the same diffusion 
layer in a field P well ]. 

[Claim 7] The said 1st and 3rd N channel form MOS transistor and said 1st P channel form MOS transistor, and the said 2nd and 
4th N channel form MOS transistor and said 1st P channel form MOS transistor are a semiconductor memory according to claim 1 
to 6 characterized by being arranged so that it may become the relation of point symmetry to a center of a memory celL 
[Claim 8] A semiconductor memory according to claim 5 to 7 characterized by for said 1st and 2nd bit line and a power supply line 
connected to the source of the said 1st and 2nd P channel form MOS transistor consisting of 2nd layer metal wiring layers, and a 
grounding conductor connected to the source of said word line and the said 1 st and 2nd N channel form MOS transistor consisting 
of 3rd layer metal wiring layers. 

[Claim 9] The 1st polycrystalline silicon wiring layer used for the gate of said 3rd N channel form MOS transistor, The 2nd 
polycrystalline silicon wiring layer used for the gate of said 1st N channel form MOS transistor and the gate of said 1st P channel 
form MOS transistor is arranged at parallel. The 3rd polycrystalline silicon wiring layer used for the gate of said 4th N channel form 
MOS transistor. The 4th polycrystalline silicon wiring layer used for the gate of said 2nd N channel form MOS transistor and the 
gate of said 2nd P channel form MOS transistor is arranged at parallel. Said word line separates into the 1st and 2nd metal wiring 
layer, and is formed, and separate said 1 st polycrystalline silicon wiring layer and said 3rd polycrystalline silicon wiring layer, it is 
formed, and a metal wiring layer and contact are minded. A semiconductor memory according to claim 8 characterized by 
connecting with the said 1st and 2nd metal wiring layer electrically, respectively. 

[Claim 10] The 1st and 2nd sense amplifier is independently connected to said 1 st and 2nd bit line, respectively. At the time of 
writing Said 1st and 2nd word line in the same eel is chosen simultaneously. At the time of read-out A semiconductor memory 
according to claim 9 which chooses a eel from which said 1st and 2nd word line differs independently, and is characterized by 
outputting data by which reading appearance was carried out from each eel from said 1 st and 2nd sense amplifier through said 1 st 
and 2nd bit line. 

[Claim 11] It has the following. Said 1st [ the ] and P in which said 1st and 2nd N channel form MOS transistors were formed for 
orientation of each source drain of the 2nd N channel form MOS transistor, said 1st, 2nd, 3rd, and 4th P channel form MOS 
transistors — a well — the [ a field and / said / 1st and 2nd ] — three And a semiconductor memory characterized by thing in 
which the 4th P channel form MOS transistor was formed, and which is set up so that it may become a borderline with a field, and 
parallel N well. The 1st inverter containing the 1st N channel form MOS transistor and the 1st P channel form MOS transistor The 
2nd inverter by which an input terminal was connected to an output terminal of said 1 st inverter, and an output terminal was 
connected to an input terminal of said 1st inverter including the 2nd N channel form MOS transistor and the 2nd P channel form 
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MOS transistor The .^rd P channel form MOS transistor by which a drain was connected to an output terminal of said 1st inverter, 
the source was connected to the 1st bit line, and the gate was connected to a word line The 4th P channel form MOS transistor 
by which a drain was connected to an output terminal of said 2nd inverter, the source was connected to the 2nd bit line, and the 
gate was connected to a word line 



[Translation done.] 
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DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the layout of the SRAM (static random access 

memory) eel of a CMOS configuration about a semiconductor memory. 

[0002] 

[Description of the Prior Art] SRAM of a CMOS configuration is broadly used as storage loaded together by Logic IC. As a storage 
element which constitutes this storage, the most fundamental thing is 1 port memory cell (SRAM eel) shown in drawing 16 , and 

consists of six transistors. 

[0003] The inverter IN2 in drawing 1 7 which showed the equal circuit consists of P channel form MOS transistor PI and N channel 
form MOS transistor Nl, and the inverter INI consists of P channel form MOS transistor P2 and N channel form MOS transistor 
N2. Thus, as for inverters INI and IN2, an input/output terminal has the relation by which cross connection was carried out 
mutually. The output terminal of an inverter INI and the input terminal of an inverter IN2 are connected to a bit line BL through the 
transfer gate transistor N3, the input terminal of an inverter INI and the output terminal of an inverter IN2 are connected to a bit 
line/BL through the transfer gate transistor N4, and the gate of transistors N3 and N4 is further connected to the word line WL 
[0004] Such a 6 transistor memory cell is conventionally arranged with the layout as shown in drawing 10 and drawing 1 1 . Here, 
drawing 10 shows the substrate containing the diffusion layer which constitutes the transistor formed on the substrate front face, 
the polycrystalline silicon wiring layer formed in the upper surFace, and the metal wiring layer 1 of the 1 st layer further formed in 
the upper surface, and drawing 1 1 shows Uechi containing 2 thru/or the metal wiring layers 2 and 3 of the 3rd layer further formed 
in the upper surface. It seems that the mark of the metal wiring layers 2 and 3 with which the mark of the diffusion layer and 
polycrystalline silicon film with which the mark of the contact used by drawing 10 and drawing 11 or a veer hole is used for drawing 
12 (a) by drawing 10 , and the metal wiring layer 1 is used for drawing 12 (b) by drawing 1 1 is shown in drawing 12 (c). 
[0005] N which forms P channel form MOS transistors PI and P2 shown in the word line WL shown in drawing 1 1 at drawing 10 at 
parallel — a well — a field and P which forms N channel form MOS transistors N1-N4 — a well — the borderline BL1 1 with a field 
exists. The polycrystalline silicon wiring layer PL 12 connected at the gate of the polycrystalline silicon wiring layer PL 1 1 and a 
transistor P2 where the upper part of line A-A parallel to this borderline BL1 1 was connected to the gate of a transistor PI is 
arranged at the advancing-side-by-side symmetry. 

[0006] Furthermore, the lower part of line A-A is arranged for reflection at the y-axis to which the diffusion layer DR1 1 which 
constitutes transistors N1 and N3, and a word line WL and the diffusion layer DR12 which constitute transistors N2 and N4 cross 

at right angles. 

[0007] Except for a grounding conductor GND and a word line WL being formed of the metal wiring layer 3, and a bit line BL 
and /BL being formed by the metal wiring layer 2, other all are constituted from this layout by the polycrystalline silicon wiring 
layers PL1 1 and PL1 2 and the metal wiring layer 1 so that clearly from drawing 10 . Moreover, since the word line WL which 
consists of polycrystalline silicon wiring layers PL1 1 and PL12 connects the field of the memory cell concerned with the word line 
WL of other memory cells which cross and acljoin, the metal wiring layer 3 of a function top is unnecessary. Furthermore, the metal 
wiring layer 2 can also constitute a grounding conductor GND in a bit line BL, and /BL and parallel. Therefore, the layout shown in 
drawing 10 and drawing 11 can also be constituted from polycrystalline silicon wiring layers PL1 1 and PL1 2 and metal wiring layers 
1 and 2. 

[0008] Such a conventional layout consisted of minimum areas so that the design basis (design rule) limited by process technology 
might fulfill the following conditions. 

(al) The number of layers of a metal wiring layer is to one layer thru/or two-layer. 

(a2) The minimum line width of a metal wiring layer and the design basis of a minimum interval are larger than the thing of a 
polycrystalline silicon layer (twice [ about ]). 

{a3) It is made for the contact hole which is opening of a diffusion layer or a polycrystalline silicon wiring layer, and the metal 
wiring layer 1 , and the 1 st through hole or the 1 st veer hole which is opening between the metal wiring layer 1 and the metal wiring 
layer 2 not to lap in the vertical direction directly. Moreover, it prevents that eel area increases as many contact holes or through 
holes are not prepared in a eel since the area of a contact hole is as large as the twice [ about ] of the minimum line width of the 
usual metal wiring layer. 

(a4) between a P channel form MOS transistor and N channel form MOS transistors — N — a well — a field and P — a well — 
the well from which the boundary between fields exists and such a conductivity type differs — separation of a field — LOCOS — 
isolation by law is performed, therefore, P — a well — a field and N — a well — the separation width of face with a field — the 
well of the same conductivity type — rt is necessary to take remarkably greatly (about 4 times) compared with the isolation width 
of face of a field 

[0009] since it is necessary to fulfill the above conditions — before — wiring — as much as possible — a polycrystalline silicon 
film — constituting — P — a well — a field and N — a well — a useless field, such as performing cross connection of 
complicated wiring in an isolation region with a field, needed to be used effectively. 

[0010] However, in a design basis, the following change has arisen by advance of process technology in recent years. 
[001 1] First, even if it makes a metal (b1) wiring layer increase to three layers and four layers when the technology which carries 
out flattening of the metal wiring layer progressed with utilization of chemical machinery polishing technology (CMP), remarkable 
lowering of the yield is not caused. 

(b2) The minimum line width of a metal wiring layer and the design basis of a minimum interval became practically equal with the 
polycrystalline silicon layer. 

(c2) Borderless contact technology was introduced and it enabled the area of the contact section to form by the same design 
basis as the minimum line width of a metal wiring layer. Furthermore, the stack TOVIA structure which forms a contact hole and a 
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through hole in piles, A^ip and down directly became possible. 

[0012] furthermore, the time of performing isolation — LOCOS — having progressed from law to the trench separation method 
(STI) — P (c1) — a well — a field and N — a well — separation width of face with a field — the well of the same conductivity 
type — it became almost the same as that of the isolation width of face of a field (P a well a field and P a well a field. N a well a 
field and N a well field). 

[0013] If there is an advance of such process technology, a layout as shown in drawing 10 and drawing 1 1 cannot be said to be 
that the optimal arrangement is made. For example, the polycrystalline silicon wiring layers PL1 1 and PL1 2 carry out the 
configuration of a T character mold, respectively, and are mutually arranged for advancing side by side, and its useless field is 
large. Moreover, since it is arranged so that N channel form MOS transistor N1 and N channel form MOS transistor N3 may 
intersect perpendicularly mutually, the diffusion layer has bent in the L character mold, and futility has arisen in eel area too. 
[0014] What has improved the layout shown in drawing 10 and drawing 1 1 is shown in drawing 13 and drawing 14 . The fundamental 
transistors N1-N4, arrangement of P1-P2. and geometry are the same as that of the thing of drawing 10 and drawing 1 1 . A point 
of difference is in the point which changes and constitutes the polycrystalline silicon layers PL1 1 and PL1 2 which were carrying 
out cross connection in the metal wiring layer 2, and constitutes the bit line BL, and /BL and a grounding conductor GND from a 
layout shown in drawing 10 and drawing 1 1 by the metal wiring layer 3 with this modification. According to the layout shown in this 
drawing 13 and drawing 14 , area decreases about 10% from what was shown in drawing 10 and drawing 12 . 

[0015] However, also in the layout of drawing 13 and drawing 14 , if the diffusion layer which constitutes transistors N1 and N3 and 
transistors N2 and N4, respectively was with the configuration of a L character mold, a colander was not obtained, but futility had 
arisen in eel area. 
[0016] 

[Problem(s) to be Solved by the Invention] As mentioned above, futility was in geometry — a diffusion layer serves as a 
configuration of a L character mold — and there was a problem that element area was large in the layout of the conventional 
SRAM cel. 

[0017] This invention was made in view of the above-mentioned situation, and aims at offering the layout structure of the 
semiconductor memory which can reduce element area by considering as the metal wiring layer structure of three or more layers 
using the newest process technology, such as trench element separation technology and stack TOVIA structure. 
[0018] 

[Means for Solving the Problem] The 1st inverter with which a semiconductor memory of this invention contains the 1st N channel 
form MOS transistor and the 1st P channel form MOS transistor. The 2nd N channel form MOS transistor and the 2nd P channel 
form MOS transistor are included. The 2nd inverter by which an input terminal was connected to an output terminal of said 1 st 
inverter, and an output terminal was connected to an input terminal of said 1st inverter. The 3rd N channel form MOS transistor by 
which the source was connected to an output terminal of said 1 st inverter, a drain was connected to the 1 st bit line, and the gate 
was connected to a word line, The source is connected to an output terminal of said 2nd inverter, and a drain is connected to the 
2nd bit line. It has the 4th N channel form MOS transistor by which the gate was connected to said word line. Orientation of each 
source drain of the said 1st, 2nd, 3rd, and 4th N channel form MOS transistor, said 1st, and 2nd P channel form MOS transistors It 
is characterized by thing in which the said 1st, 2nd, 3rd, and 4th N channel form MOS transistors were formed, in which the field, 
said 1st, and 2nd P channel form MOS transistors were formed P well and which is set up so that it may become a borderline with 
a field, and parallel N well. 

[0019] here — said P — a well — a field — the 1st and 2nd well — N which consists of a field and by which the said 1st and 2nd 
P channel form MOS transistor has been arranged — a well — on both sides of a field this 1st and 2nd P — a well — a field 
arranges — having — **** — said 1st P — a well — the said 1st and 3rd N channel form MOS transistor forms in a field — 
having — said 2nd P — a well — the said 2nd and 4th N channel form MOS transistor may be formed in a field. 
[0020] Moreover, the 1st polycrystalline silicon wiring layer used for the gate of said 3rd N channel form MOS transistor, The 2nd 
polycrystalline silicon wiring layer used for the gate of said 1st N channel form MOS transistor and the gate of said 1st P channel 
form MOS transistor is arranged at parallel. The 3rd polycrystalline silicon wiring layer used for the gate of said 4th N channel form 
MOS transistor. The 4th polycrystalline silicon wiring layer used for the gate of said 2nd N channel form MOS transistor and the 
gate of said 2nd P channel form MOS transistor is arranged at parallel. Said 1st polycrystalline silicon wiring layer and said 3rd 
polycrystalline silicon wiring layer may be separated and formed, and may be electrically connected through a metal wiring layer 
and contact which constitute said word line. 

[0021] Moreover, orientation of each source drain of the said 1st, 2nd. 3rd, and 4th N channel form MOS transistor, said 1st. and 
2nd P channel form MOS transistors may be set up so that it may become in parallel with said bit line. 

[0022] Or it may be arranged so that said 2nd polycrystalline silicon wiring layer and said 3rd polycrystalline silicon wiring layer 
may be located in a line on a straight line along said direction of a word line, and said 1st polycrystalline silicon wiring layer and 
said 4th polycrystalline silicon wiring layer may be arranged so that it may stand in a line on a straight line along said direction of a 
word line. 

[0023] said 1st N channel form MOS transistor and said 3rd N channel form MOS transistor — said 1st P — a well — it forms in 
the same diffusion layer in a field — having — said 2nd N channel form MOS transistor and said 4th N channel form MOS 
transistor — said 2nd P — a well — it may be formed in the same diffusion layer in a field. 

[0024] Moreover, as for the said 1st and 3rd N channel form MOS transistor and said 1st P channel form MOS transistor, and the 
said 2nd and 4th N channel form MOS transistor and said 1st P channel form MOS transistor, it is desirable to be arranged so that 
it may become the relation of point symmetry to a center of a memory cell. 

[0025] Said 1st and 2nd bit line and a power supply line connected to the source of the said 1st and 2nd P channel form MOS 
transistor may consist of 2nd layer metal wiring layers, and a grounding conductor connected to the source of said word line and 
the said 1 st and 2nd N channel form MOS transistor may consist of 3rd layer metal wiring layers. 

[0026] The 1st polycrystalline silicon wiring layer used for the gate of said 3rd N channel form MOS transistor. The 2nd 
polycrystalline silicon wiring layer used for the gate of said 1st N channel form MOS transistor and the gate of said 1st P channel 
form MOS transistor is arranged at parallel. The 3rd polycrystalline silicon wiring layer used for the gate of said 4th N channel form 
MOS transistor, The 4th polycrystalline silicon wiring layer used for the gate of said 2nd N channel form MOS transistor and the 
gate of said 2nd P channel form MOS transistor is arranged at parallel. Said word line separates into the 1st and 2nd metal wiring 
layer, and is formed, and separate said 1st polycrystalline silicon wiring layer and said 3rd polycrystalline silicon wiring layer, it is 
formed, and a metal wiring layer and contact are minded. It can also arrange so that it may connect with the said 1 st and 2nd 
metal wiring layer electrically, respectively. 

[0027] The 1st and 2nd sense amplifier is independently connected to said 1st and 2nd bit line, respectively. At the time of writing 
Said 1st and 2nd word line in the same eel is chosen simultaneously. At the time of read-out Said 1st and 2nd word line chooses 
an independently different eel, and can output data by which reading appearance was carried out from each eel from said 1 st and 
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2nd sense ampljfler J;hrough said 1st and 2nd bit line, 

[0028] Although each uses an N channel form MOS transistor for a transistor between the 1st and 2nd inverter and the 1st and 

2nd bit line in the above-mentioned invention, you may constitute using a P channel form MOS transistor. 

[0029] 

[Embodiment of the Invention] Below, the gestalt of 1 operation of this invention is explained with reference to a drawing. The 
layout of the SRAM eel which constitutes the semiconductor memory by the gestalt of operation of the 1 st of this invention is 
shown in drawing 1 and drawing 2 . The diffusion layer formed in the semiconductor substrate front face at drawing 1 , and the 
polycrystalline silicon film formed in the upper surface and the substrate containing the metal wiring layer 1 are shown, and Uechi 
containing the metal wiring layers 2 and 3 formed in the upper surface by drawing 2 is shown. The symbol of drawing 3 (a) shows 
the eel borderline and contact which are used In drawing 1 and drawing 2 , and veers 1 and 2, and, as for the mark of drawing 3 (b), 
the mark of a diffusion layer, a polycrystalline silicon film, the metal wiring layer 1 , and drawing 3 (c) shows the metal wiring layers 
2 and 3. respectively. 

[0030] N by which P channel form MOS transistors PI and P2 were formed in the center like drawing 1 — a well — P by which 
the field has been arranged and N channel form MOS transistors N1 and N3 were formed in the both sides — a well — P In which 
a field and N channel form MOS transistors N2 and N4 were formed — a well — the field is arranged. 
[0031] The gate of the word line transistor N3 and the gate of a transistor N4 which are connected to a word line WL are 
constituted by the separated polycrystalline silicon wiring layer, and are connected to the word line WL formed by the metal wiring 
layer 3 through stack TOVIA according to, respectively. As shown in drawing 2 , a bit line BL and /BL are independently formed by 
the metal wiring layer 2, respectively. The power supply line Vdd is formed [ the bit line ] in the bit line BL and the center section 
between /BL(s) of the metal wiring layer 2 at parallel. A word line WL is formed in the direction which intersects perpendicularly 
with a bit line BL and /BL by the metal wiring layer 3, and the grounding conductor GND is formed In parallel by two metal wiring 
layers 3 at the both sides of a word line WL Moreover, the contact to the substrate of a field is etectrieally connected from the 
grounded metal wiring layer 3 to the diffusion layer in a field P well P well according to the stack TOVIA structure which consists 
of the contact + veer 1+ veer 2. 

[0032] With the conventional layout shown in drawing 10 and drawing 1 1 or drawing 13 , and drawing 14 , it was running so that a 
field and the borderlines BLl 1 and BLl 2 with a field might cross at right angles with a bit line BL and /BL P well N well. On the 
other hand, the layout in the gestalt of the 1 st operation has the feature in a field and the point which the borderlines BLl and BL2 
of a field are running to parallel P well at a bit line BL and /BL N well, the well from which a conductivity type differs by this — P 
channel form MOS transistor PI and N channel form MOS transistor Nl which constitute an inverter on both sides of the 
borderline of a field can be arranged so that it may be located in N channel form MOS transistor N3 of a transfer gate transistor, 
and parallel. Consequently, P well, it can form in parallel in the shape of a straight line at a bit line BL and /BL, without bending the 
N type diffusion layer ND 1 in a field and the N type diffusion layer ND in which transistors N2 and N4 were formed 2 in which 
transistors Nl and N3 were formed, and generating of a useless field can be prevented. 

[0033] Furthermore, there is the feature also in the point that consist of a transistor PI and a transistor Nl, and the inverter and 
the transfer gate transistor N3, and the inverter and the transfer gate transistor N4 of another side that consist of a transistor P2 
and a transistor N2 are arranged to the center of a SRAM eel at point symmetry, with the gestalt of this operation. Thus, by 
arranging, in the wiring which carries out cross connection of the two inverters, it becomes unnecessary to connect the wiring 
which connects internally the gate of transistors PI, P2, Nl, and N2, and a drain so that space may be crossed, and wiring fields 
can be reduced. 

[0034] Moreover, the polycrystalline silicon wiring layer PL 1 of transistors Nl and PI and the polycrystalline silicon wiring layer PL 
2 of a transistor N4 can be arranged on a straight line to a word line WL at parallel, and the polycrystalline silicon wiring layer PL 2 
of transistors N3 and P2 and the polycrystalline silicon wiring layer PL 4 of a transistor N2 can be similarly arranged on a straight 
line to a word line WL at parallel. That is, all the polycrystalline silicon wiring layers PL1-PL4 and metal wiring layers 2 and 3 are 
parallel, and diffusion layers NDl and ND2 are arranged so that it may intersect perpendicularly with this, and formation of the 
bending section which existed conventionally is unnecessary [ diffusion layers ]. 

[0035] by the way, it was shown to drawing 1 by this layout — as — two P — a well — a field and N — a well — two isolation 
regions exist between fields, however, the well from which a conductivity type differs by using trench element separation 
technology — the isolation width of face between fields — a well with the same conductivity type — since a until cutback can be 
carried out almost to the same extent as the isolation width of face between fields, buildup of eel area is controlled. Consequently, 
according to the gestalt of this operation, it is more possible than the case of the former shown in drawing 10 and 1 1 to reduce 
area about 35%. 

[0036] Moreover, eel area is not only reduced, but according to the gestalt of the 1st operation, the effect that a noise is reduced 
for the following reasons is acquired. With the layout by the gestalt of this operation, it is relatively long to the length BL of a 
lengthwise direction (the direction of y), i.e., a bit line, and the length of /BL, lateral (x directions) the length, i.e., the word line WL 
lay length, of a cel. Thereby, it is arranged between the pitches of the x directions of a eel, respectively, and the layout of the 
sense amplifier connected to a bit line BL and /BL becomes easy. 

[0037] Furthermore, the number of eels with which a eel configuration is connected in the x directions in the word line WL 
direction by the ******** more relatively than the direction of y decreases rather than the conventional layout, the eel current 
which carries out reading appearance and sometimes flows decreases, so that there are few eels connected to one word line. 
Therefore, according to the gestalt of this operation, power consumption can be reduced. 

[0038] Moreover, although the metal wiring layer of the 4th layer is used on a memory cell and a bus line is run in Logic IC in many 
eases, the effect that many bit lines BL per eel and wiring resources of the /BL direction can be obtained for the following 
reasons also does so. That is, if it arranges so that bit lines BL/BL and a bus tine may be parallel up and down and may run a long 
distance when a bus line runs on a memory cell, signal change of a bus line will serve as a capacity-coupling noise, it will 
superimpose on bit lines BL/BL, and malfunction will be generated. With the gestalt of this operation, such malfunction can be 
prevented by removing right above bit lines BL/BL, and arranging a bus line to bit lines BL/BL at parallel at parallel. Moreover, the 
grounding conductor GND and word line WL which consist of the metal wiring layer 3 exist between the bus lines which bit lines 
BL/BL consist of metal wiring layers 2, and consisted of metal wiring layers 4 which run on a memory cell, and this acts as a metal 
shielding layer. For this reason, it is possible to prevent generating of malfunction certainly. 

[0039] The layout of the semiconductor memory by the gestalt of operation of the 2nd of this invention shows the mark used as is 
shown in drawing 4 and drawing 5 to drawing 6 (a) - (c). 

[0040] The gestalt of this operation has established the field which takes contact to a polycrystalline silicon wiring layer in the field 
P well from the word line WL formed by the metal wiring layer 3 as compared with the gestalt of implementation of the above 1 st, 
and the point of having formed the grounding conductor GND which consists of the metal wiring layer 2 further, and the power 
supply line Vdd in parallel at a bit line BL and /BL is different the layout by the gestalt of this operation — a well — the above- 
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mentioned effe9t [ ip,/ when the separation width of face of a field is comparatively larger than isolation width of face» are 
suitable, and / tKe gestak of implementation of the above 1st ] — in addition, an effect peculiar to the gestalt of these following 

operations is acquired. 

[0041] When the power supply line Vdd and the grounding conductor GND are arranged at a word line WL and parallel, the current 
which flows all the eels connected to the selected word line flows into one power supply line Vdd and a grounding conductor GND. 
On the other hand, even the eel concerned can limit the current which flows to the power supply line Vdd and a grounding 
conductor GND like the gestalt of this operation at the time of read-out or the writing of a eel by running the power supply line 
Vdd and a grounding conductor GND to parallel at bit lines BL and BL. Consequently, according to the gestalt of the 2nd operation, 
it is more possible than the gestalt of implementation of the above 1 st to take the large margin of operation to the electromigration 
and the voltage drop of the power supply line Vdd and a grounding conductor GND. 

[0042] Next, the layout of the semiconductor memory by the gestalt of operation of the 3rd of this invention is explained using 
drawing 7 - drawing 9 . As compared with the gestalt of implementation of the above 2nd, two word lines 1 and WL 2 which 
consisted of metal wiring layers 3 are formed, and the point connected to the word line 1 and WL 2 with which the gate of a 
transistor N3 differs from the gate of a transistor N4 further, respectively is different. Thus, by having formed two word lines 1 and 
WL 2, it becomes possible to control transistors N3 and N4 independently within one eel, and it becomes possible to read the data 
from a eel which is different in 1 set of bit line pairs BL/BL. Therefore, by connecting a sense amplifier to every one bit line BL, bit 
line / BL, although it is read-out of the single end, read-out as 2 port memory becomes possible. The same eel is chosen at the 
time of writing, and it is made to operate as 1 port memory with word lines WLl and WL2 at it. Thus, at the time of read-out, 1 
port memory is realizable with the gestalt of this operation with the same eel area as the usual 1 port memory at the time of 2 port 
memory and writing. 

[0043] Each gestalt of operation mentioned above is an example, and does not limit this invention. For example, as each was 
shown in drawing 16 and 17, the transfer gate transistor is constituted from N channel form MOS transistors N3 and N4 by the 
semiconductor memory by the gestalt of the above 1st thru/or the 3rd implementation. However, like drawing 21 and drawing 22 , a 
transfer gate transistor may be constituted from P channel form MOS transistors P3 and P4, and one SRAM eel may consist of 
four P channel form MOS transistors P1-P4 and two N channel form MOS transistors N1-N2- in this case — as a layout — a 
substrate — setting — P — a well — a field — a center section — arranging — those both sides — two N — a well — what is 
necessary is to arrange a field and Just to replace the power supply line Vdd and a grounding conductor GND in Uechi 
[0044] It seems that for example, the layout at the time of constituting the transfer gate transistor in the gestalt of implementation 
of the above 1st from P channel form MOS transistors P3 and P4 is shown in drawing 18 and drawing 19 . Uechi — setting — one 
P — a well — N by which N channel form MOS transistors N1 and N2 were formed in the field, and P channel form MOS 
transistors PI and P3 were formed in the both sides — a well — a field and N in which P channel form MOS transistors P2 and 
P4 were formed — a well — the field is arranged and the power supply line Vdd and the grounding conductor GND were changed 
with the substrate. Similarly, it is possible to constitute a transfer gate transistor from a P channel form MOS transistor also to 
the gestalt of the above 2nd and the 3rd implementation. 
[0045] 

[Effect of the Invention] P in which the inverter which constitutes a memory cell was formed according to the semiconductor 
memory of this invention as explained above — a well — a field and N — a well — the borderline of a field is arranged at parallel 
at a bit line — P — a well — a field or N — a well — the configuration of the diffusion layer in a field and the configuration of the 
crossover inlet connection of two inverters can be made simple without the crimp section, and it is possible to reduce eel area. 
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DESCRIPTION OF DRAWINGS ^ 

[Brief Description of the Drawings] 

[Drawing l1 The plan having shown the layout of the substrate in the semiconductor memory by the gestaK of operation of the 1 st 

of this invention. 

[Drawing 2] The plan having shown Uechi*s layout in this semiconductor memory. 

[Drawing 3] Explanatory drawing having shown the symbol of the contact used in drawing 1 and drawing 2 » a veer, a diffusion 
layer, and a wiring layer. 

[Drawing 4] The plan having shown the layout of the substrate in the semiconductor memory by the gestalt of operation of the 2nd 

of this invention. 

[Drawing 5] The plan having shown Uechi's layout in this semiconductor memory. 

[Drawing 6] Explanatory drawing having shown the symbol of the contact used in drawing 4 and drawing 5 , a veer, a diffusion 
layer, and a wiring layer 

[Drawing 71 The plan having shown the layout of the substrate in the semiconductor memory by the gestalt of operation of the 3rd 
of this invention. 

[Drawing 81 The plan having shown Uechi's layout in this semiconductor memory. 

[Drawing 9l Explanatory drawing having shown the symbol of the contact used in drawing 7 and drawing 8 . a veer, a diffusion 
layer, and a wiring layer. 

[Drawing 101 The plan having shown the layout of the substrate in the conventional semiconductor memory. 
[Drawing 11] The plan having shown Uechi's layout in this semiconductor memory. 

[Drawing 12] Explanatory drawing having shown the symbol of the contact used in drawing 10 and drawing 1 1 . a veer, a diffusion 
layer, and a wiring layer. 

[Drawing 13] The plan having shown the layout of the substrate in other conventional semiconductor memories. 
[Drawing 141 The plan having shown Uechi's layout in this semiconductor memory. 

[Drawing 15l Explanatory drawing having shown the symbol of the contact used in drawing 13 and drawing 14 , a veer, a diffusion 
layer, and a wiring layer. 

[Drawing 161 The circuit diagram having shown the configuration of a SRAM cel. 

[Drawing 171 The circuit diagram having shown equivalent circuitry electrically [ this SRAM eel ]. 

[Drawing 18l The plan having shown the layout of the substrate in the semiconductor memory by the gestalt of operation of the 
4th of this invention. * 
[Drawing 19l The plan having shown Uechi's layout in this semiconductor memory. 

[Drawing 20l Explanatory drawing having shown the symbol of the contact used in drawing 18 and drawing 19 , a veer, a diffusion 

layer, and a wiring layer. 

[Drawing 211 The circuit diagram having shown the circuitry of the SRAM eel in the semiconductor memory by the gestalt of 
operation of the 4th of this invention. 

[Drawing 221 The circuit diagram having shown equivalent circuitry electrically [ this SRAM eel ]. 

[Description of Notations] 

BL1-BL8 Bit line 

WL, WLl, WL2 Word line 

GND Grounding conductor 

Vdd Power supply line 

N1-N4 N channel form MOS transistor 

P1-P4 P channel form MOS transistor 

IN1,IN2 Inverter 

NDl, ND2 Diffusion layer 

PLl, PL2 Polycrystalline silicon wiring layer 
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[Drawing t3] 
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[Drawing 22] 
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